Abstract
Introduction
Under the trend of the internationalization and the liberalization, the international investment and the worldwide circulation of capital are increasing, resulting in close relationships between countries and their respective stock markets. Hong Kong has established good economical regulations under the rule of U.K. Since after it was taken back by Mainland China, Hong Kong has become an important part of Mainland China economical entity. According to negotiable securities and stock matter service control commission (Securities and futures commission; Is called SFC) statistics, up to year 2005 at the end of December, the Hong Kong exchange market value is US$1,055 billion, ranked 8 th Petroleum (oil) is an important energy which in one's daily life is the crucial essential factor of economical development, and its price also affects economic growth and stock markets. Asia is the fastest growing area in the world now. Its petroleum supply quantity only occupies 1/10 of the whole in the world and second in Asia. Apparently, Hong Kong has an important role to play in the global economical financial system. We also know that Singapore is one of Asian four dragons, also Singapore economy of growth in 2006 is 7.9%, and the forecast value of the grow rate is 5.5-7.5% in the future. And Singapore is also the Asia main financial center, its foreign exchange market is the fourth big trading market in the world. Apparently, Singapore also plays an important role in the global economical financial system. Besides, Hong Kong has a close relationship with the Singapore based on the trade and the circulation of capital. Therefore, the relation between the Singapore's stock market and the Hong Kong stock market is worth further discussion.
Returns calculation and trend charts
To compute the return of the Singapore's stock market adopts the natural logarithm difference, rides 100 again. The return of the Hong Kong's stock market also adopts the natural logarithm difference, rides 100 again. Figure 1 is the trend charts of the Singapore's stock price index return (RSING1) and the Hong Kong's stock price index return (RHK1) in the sample study period from January, 2000 to September, 2004. Figure 2 is the trend charts of the Singapore's stock price index return (RSING2) and the Hong Kong's stock price index return (RHK2) in the sample study period from June, 2005 to October, 2008. An Impact of High and Low Oil Price Periods' Volatility for Two Stock Market Returns: Study of Singapore and Hong Kong's Stock Markets Wann-Jyi Horng, Jih-Ming Chyan
As can been seen in figure 1-2 , in the selected sample period, the Singapore's stock price index return and the Hong Kong's stock price index return obviously show the clustering phenomenon. And the Singapore's and the Hong Kong's stock price return volatility showed the same pattern in Figure  1 -2. It seems that the two stock markets have a certain level of relevance. In other words, the two stock prices markets seemed to be interdependent. This is also the main motive for discussing the relationships of the Singapore's and the Hong Kong's stock price returns. Table 1 .1-2 presents the basic statistics of the analysis including the mean values, standard deviations, skewed coefficients, kurtosis coefficients, and the Jarque-Bera normal distribution test for the sampled period of the oil price volatility, the Singapore's and the Hong Kong's stock market returns. The kurtosis coefficients were worth mentioning. The two sequences kurtosis coefficients are both bigger than 3, which this result implies that the normal distribution test of Jarque-Bera is not normal distribution. Although the violation of normal distribution is not uncommon for financial commodity variable, it is more appropriate to carry out the analysis, using the heavy tail distribution and the GARCH model. Also the result from ADF and KSS unit root tests indicated the two stock markets return variables were in a stable sequence. The stable characteristic analyzes the essential condition of the GARCH model. Notes: (1) J-B N is the normal distribution test of Jarque-Bera.(2) S-D is denoted the standard deviation (3)p-value <α denote significance (α =1%,α =5%,α =10%). 
Basic statistics

Unit root test
Furthermore, this study uses ADF (Augmented Fuller, 1979 and 1981) and KSS (Kapetanios et al., 2003 ) the unit root when examining the Singapore's stock price index and the Hong Kong's stock price index and deciding whether the unit root characteristic, used to examine the time series data has stability, not as for appears the false return (spurious regression). As shown in Table 3 , the first order difference after the time series data was analyzed at the significance level of 0.01(α =1%). The material the researchers used were in a stable condition. This is, the stock returns of the Singapore and the Hong Kong are the stationary sequences. The volatility of the oil price is also the stationary sequence. 
Co-integration test
Using Johansen's (1991) co-integration test as illustrated in Table 4 .1-2 at the significance level of 0.05(α =5%) does not reveal of max λ and Trace statistics. This indicated that the Singapore's stock market and the Hong Kong's stock market do not have a co-integration relation. Although the two markets do not seem to have a long-term co-integration relation, but the three markets may mutually affect. Therefore, it is necessary to further understand the gearing relation between the two markets. And the oil prices can also produce the impact on the Singapore's and the Hong Kong's stock markets. 
ARCH effect test
Further examination, using the ARCH effect test, was conducted to determine whether the stock return volatility whether has the conditionally heteroskedasticity. This research used the Ljung-Box (1978) test method, the Lagrange Multiplier (LM) test method proposed by Engle (1982) and the F distribution test method proposed by Tsay (2004) . These methods were used to further confirm residual error sequence variance and decide whether there was the ARCH effect. In case of the presence of the ARCH effect, the GARCH model would be used to match suitably. The ARCH effect test uses the past q time lags of the residual error square to carry out the regression analysis. The ARCH effect test is based on the AR(1) model in Table 6 as below. Its mathematics form is follows:
We test the null hypotheses 0 :
H is rejected, it implies that there is no effect of ARCH-that is, we can use the model of the GARCH to fit it. LM, F and Ljung-Box (L-B) test methods were employed to examine the stock price date return and examine whether there was the conditionally heteroskedasticity phenomenon. The examination result of the ARCH effect test is listed in Table 5 .1-2. As illustrated in these two tables, the Singapore's and the Hong Kong's stock price return analysis model revealed that the series at the level of 0.05(α =5%) has the conditionally heteroskedasticity phenomenon. This suggested that matches suitably analysis model may use the GARCH model. 
GJR-GARCH and bivariate GARCH models
Based on the bivariate GARCH model may simultaneously consider two stock markets volatility on the time dependence. Therefore this paper will use the bivariate GARCH model to discuss the relation the Singapore's and Hong Kong's stock market return volatility. Simultaneously, this paper also further studies the affect of the low and the high oil prices' volatility for the Singapore's and the Hong Kong's stock market returns
Introduction of GJR-GARCH model
Glosten, Jaganathan and Runkle (1993) also propose the GJR-GARCH model. This model has the difference influence of the good and bad news on the material volatility. The general form of GJR-GARCH model may be established as follows:
where
with t a is white noise, and t a >0 denote good news， t a ≤ 0 denote bad news.
Regarding the GJR-GARCH model, under the good news and bad news, the influences of the condition error square item are dissimilar. As an example with q=1. When appears the good news, the error square items' volatility coefficient is 1 α ; when appears the bad news, the error square items' volatility coefficient is 1 α +η . When η = 0, the impact response of the condition error square item is symmetrical. When η ≠ 0, the impact response of the condition error square item is asymmetrical, at this time, the effect is called the asymmetric effect.
DCC and Bivariate GARCH model
From the inspectation of the results from the above-mentioned tables, it is known that the Singapore's and the Hong Kong's stock return both have the conditionally heteroskedasticity, Lepokurtic and the stationary sequence statistical characteristic. Therefore, it is suggested that the bivariate GARCH model be used to analyze the relations between the Singapore's and the Hong Kong's stock market returns. In this paper, the DCC and bivariate GARCH model proposed by Tse and Tusi (2002) are used to analyze the connection between the Singapore's and the Hong Kong's stock price returns. From the result of the normal distribution test of Jarque-Bera shows that the study data is not a normal distribution. In additional to the kurtosis coefficients are bigger than 3, we should use distribution of the heavy tails and it is comparatively suitable. Therefore, this paper is uses the Student's t distribution of heavy tails, and uses the maximum likelihood algorithm method of BHHH (Berndt et. al., 1974) to estimate the unknown parameters. The bivariate GARCH model may be constructed in the formula of (4)- (11). This model is used as a baseline to discuss the Hong Kong's stock price return volatility and its impact on the Singapore's stock price return. The bivariate GARCH model does have two conditional mean equations of stock return; and the explanation variables include two conditional variance equations, used altogether to estimate the influence of the Singapore's stock return on the Hong Kong's stock return. In this paper will not further consider the influence of the oil price returns' volatility for the Singapore's and the Hong Kong's stock market returns. 
DCC and Bivariate Asymmetric-IGARCH Model and Model Checking
DCC and Bivariate asymmetric-IGARCH model and parameter estimation
Based on the results of the nonparametric test in Table 2 , the oil prices of OP1 and the oil prices of OP2 are belong to two different oil price periods. 
) ( 
) ( (11)- (18) formula to discuss the Singapore's and the Hong Kong's stock price return volatilities' relatedness analysis. Parameter estimation first considers a general model, and bases on the estimated results. And then, we delete some not significant explanation variables. Finally, we obtain a simplification model for the Singapore's and the Hong Kong's stock price return volatilities' relatedness analysis. From the empirical diagnosis result, we know that the Singapore's and the Hong Kong's stock price return volatility may be constructed on the DCC and bivariate asymmetric-IGARCH (1, 1) model. Its estimate result is stated in Table 6 .
Under the low oil price periods, the observed mean equation of the estimated coefficient demonstrates that the observation condition's constant term coefficient does not have significant influence under the 10% significance level in Singapore. When the investor has a long-term view on an investment stock in Singapore, they are unable to obtain a certain fixed of return. Under the high oil price periods, the observed mean equation of the estimated coefficient demonstrates that the observation condition's constant term coefficient does have significant influence under the 1% An Impact of High and Low Oil Price Periods' Volatility for Two Stock Market Returns: Study of Singapore and Hong Kong's Stock Markets Wann-Jyi Horng, Jih-Ming Chyan significance level in Singapore. When the investor has a long-term view on an investment stock in Singapore, they are able to obtain a certain fixed of return. Under the low oil price periods, the Singapore's stock price return does not receive before 1 period's impact of the Singapore's stock market return. And the Singapore's stock price return does not receive before 1 period's impact of the Hong Kong's stock market return. Under the high oil price periods, the Singapore's stock price return receives before 1 dperiod's impact of the Singapore's stock market return ( 21 φ′ =-0.0713). And the Singapore's stock price return does not receive before 1 period's impact of the Hong Kong's stock market return. Under the low oil price periods, the observed mean equation of the estimated coefficient demonstrates that the observation condition's constant term coefficient does not have significant influence under the 10% significance level in Hong Kong. When the investor has a long-term view on an investment stock in Hong Kong, they are unable to obtain a certain fixed of return. Under the high oil price period, the observation condition's constant term coefficient does have significant influence under the 1% significance level in Hong Kong. When the investor has a long-term view on an investment stock in Hong Kong, they are able to obtain a certain fixed of return. Under the low oil price period, the Hong Kong's stock price return receives before 1 period's impact of the Singapore's stock market return ( 11 ϕ =0.0784). The Hong Kong's stock price return does not receive before 1 period's impact of the Hong Kong's stock market return. The parameters of the error correction item are significant under the 10% significance level in Hong Kong. Under the high oil price period, the Hong Kong's stock price return volatility does not receive before 1 period's influence of the Singapore's stock market return. And the Hong Kong's stock price return volatility does not receive the before 1 period's influence of the Hong Kong's stock market return.
On the other hand, the correlation coefficient's average estimation value ( t ρ =0.6511) of the Singapore's and the Hong Kong's stock price return volatility is significant. This result also shows the Singapore's stock price return's volatility is the positive influence to the Hong Kong's stock price return's volatility, and they are precisely the synchronized mutual influence. When the variation risks of the Singapore's stock price return increases, the investors' risk of the Hong Kong's stock price return is able to increase. Likewise, when the variation risks of the Singapore's stock price return reduce, the investors' risk of the Hong Kong's stock price return is also able to reduce. In additional, estimated value of the degree of freedom for the Student's t distribution is 5.7526, and is significant under the significance level of 0.01(α =1%). This also demonstrates that this research data has the heavy tail distribution. From the Table 6 , the estimated coefficients of the conditional variance equation will produce the different variation risks under the low oil price periods and high oil price periods. We have the results 
Model checking of the Standard residual for the DCC and bivariate asymmetric-IGARCH model
To mend the inappropriateness of the DCC and the bivariate asymmetric-IGARCH model, Ljung-Box test method is used to further examine the standard residual error and a standard residual Notes: p-value < α denote significance (α =1%,α =5%,α =10%).
Conclusions
There are many factors that might have great influence on stock prices including overall economic agents and overall currency supplies, interest rate, price, and inflation rate. Each factor can have influence to the stock price return. This research discusses two market return volatilities' influence of the Singapore and the Hong Kong. We are used the study data from January, 2000 to September, 2004, and from June, 2005 to October, 2008. The empirical result shows that the Singapore's and the Hong Kong's stock price return volatility may construct in the DCC and the bivariate asymmetric-IGARCH (1, 1) model with a threshold of low and high oil price volatility. This model also passes through a standard residual error and the ARCH effect test. This situation demonstrates that the DCC and the bivariate asymmetric-IGARCH (1, 1) model's fitting is appropriate. From the empirical result also obtains that the average estimation value of the DCC coefficient ( t ρ =0.6511) on the Singapore's and the Hong Kong's stock price return volatility is positive. This result demonstrates that the Singapore's stock return volatility is affecting the Hong Kong's stock return volatility, and the Hong Kong's stock return volatility is also affecting the Singapore's stock return volatility. The empirical result also discovers that the Singapore's and the Hong Kong's stock price market returns' volatility have an asymmetrical phenomenon. The oil price volatility of the low and the high affects the variation risks of International Journal on Advances in Information Sciences and Service Sciences Volume 2, Number 1, March 2010 the Singapore's and the Hong Kong's stock markets. The Singapore's and the Hong Kong's stock market returns is truly received the impact of the low and the high oil price periods' volatility. Therefore, the explanation ability of the bivariate asymmetric-IGARCH (1, 1) is better than the bivariate GARCH (1, 1) model. However, the theory and the model discussing on the return and volatility property of financial commodity are multitudinous. This research only uses the oil price and the bivariate asymmetric-GARCH model to discuss the two stock markets of the Singapore and the Hong Kong. For future research, we suggest that the others asymmetric model will be used for further analysis.
